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Experimental procedures and data
General Methods. The corresponding starting materials were synthetized using oven-dried glassware under a nitrogen atmosphere containing a teflon-coated stirrer bar and dry septum. All halogenation reactions were performed at ambient N 2 pressure in oven-dried 20 mL vessel containing a teflon-coated stirrer bar and dry septum. All reactions were monitored by GC using n-hexadecane as an internal standard. Response factors of the products with regard to nhexadecane were obtained experimentally by analyzing known quantities of the substances. GC analyses were carried out using an HP-5 capillary column (Phenyl Methyl Siloxane 30 m x 320 x 0.25, 100/2.3-30-300/3) and a time program beginning with 2 min at 60 ºC followed by 30 º C/min ramp to 300 ºC, then 3 min at this temperature. Flash column chromatography was performed using 230-400 mesh ultra-pure silica gel. NMR spectra were obtained on Bruker AC-300 or on Bruker AMX-500 systems using acetone-d 6 and CDCl 3 as solvents, with proton and carbon resonances at 300/500 MHz and 75/125 MHz, respectively. Mass spectral data were acquired on a VG AutoSpec mass spectrometer.
Solvents were purified by standard procedures prior to use. Copper salts were dried in vacuo at 60 ºC prior to use. All other compounds are commercially available and were used without further purification.
All oxidation reactions involving sodium hypochlorite were carried out with rapid continuous magnetic stirring in Erlenmeyer flasks open to the atmosphere. Sodium hypochlorite was commercial "ultra" laundry bleach containing a stated concentration of 6% NaOCl.
All microwave irradiation experiments were carried out in a mono mode microwave apparatus equipped with a pressure control system and a vertically-focused IR temperature sensor (Biotage).
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Optimization studies Table S1
Evaluation of different basic oxidants using O 2 as oxidant
In our initial experiments, we observed that the model reaction of picolinamide 1 with morpholine gave 41% of the ortho-amination product 2 using Cu(OAc) 2 in p-xylene as solvent at 130 ºC for 16 hours under an O 2 atmosphere (Table 1 , entry 1). In fact, the reaction only led to 25% of 2 in the absence of O 2 . In this case, the rest of the starting material was recovered unaltered (entry 2). Further experiments allowed us to conclude that the use of a basic additive was not improving the reactivity (entries 3-10). 1 A 50 mL round-bottomed flask immersed in a 0 °C bath (ice and water) was charged with picolinic acid (616 mg, 5.00 mmol) and CH 2 Cl 2 (10 mL). To the stirred suspension was added oxalyl chloride (0.472 mL, 5.50 mmol) dropwise over a 15 minute period followed by addition of DMF (0.1 mL, catalytic amount) in one portion, producing a rust-red color and the evolution of a gas. The mixture was kept in the cooling bath for 1 h and then allowed to warm to room temperature. After gas evolution ceased, the mixture was again cooled to 0 °C and NEt 3 (1.40 mL, 10.0 mmol) was added dropwise over a 15 minute period followed by aniline (0.50 mL, 5.50 mmol) added dropwise over a 15 minute period. The brown mixture was left in the cooling bath for 30 minutes and then allowed to warm to room temperature. Stirring was continued at room temperature for 2 h. Removal of solvent in vacuo gave the crude product as a brown solid that was extracted with H 2 O-AcOEt. The organic phases were combined and concentrated under reduced pressure to give 1 as a yellow solid; yield: 151.5, 149.1, 148.8, 138.7, 129.4, 127.2, 122.7, 121.8, 113.7, 40.9 
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MHz) δ: 161.9, 150.1, 148.0, 137.7, 135.3, 134.0, 129.7, 126.4, 122.4, 119.8, 21.0 149.7, 147.9, 137.7, 137.3, 136.9, 127.9, 126.5, 122.4, 119.8, 64.7 166.7, 162.3, 149.5, 148.1, 142.0, 137.9, 131.0, 126.9, 125.8, 122.7, 119 
N-(3-Methoxyphenyl)picolinamide (22).
Compound 22 was prepared following the typical procedure from 3-methoxyaniline (615 mg, 5.00 mmol), to give 22 as an orange oil; yield: 475 mg (42%). 6, 159.8, 149.2, 147.5, 138.7, 137.1, 129.3, 126.0, 121.8, 111.6, 109.7, 104.9, 54.7 
N-(m-Tolyl)picolinamide (23).
Compound 23 was prepared following the typical procedure from m-toluidine (589 mg, 5.50 mmol), to give 23 as an orange oil; yield: 583 mg (55%). 162.0, 150.0, 148.0, 139.0, 137.7, 137.7, 128.9, 126.4, 125.2, 122.4, 120.4, 116.8, 21.6 162.3, 149.9, 148.1, 137.8, 135.3, 134.1, 130.8, 128.9, 127.9, 127.7, 126.6, 126.6, 125.1, 122.5, 119.9, 116.5 149.4, 139.0, 135.1, 133.8, 129.6, 127.8, 127.4, 127.2, 126.9, 126.6, 125.7, 123.0, 121.4, 119.4 
Synthesis of N-(thiophen-3-yl)picolinamide (28).
a) Deprotection of tert-butyl thiophen-3-ylcarbamate
A 50 mL round-bottomed flask immersed in a 0 °C bath (ice and water) was charged with tertbutyl thiophen-3-ylcarbamate (200 mg, 1.00 mmol) and CH 2 Cl 2 (2 mL). To the stirred solution was added trifluoracetic acid (1.50 mL, 24.0 mmol) in one portion. After stirring at room temperature for 1 h, the removal of solvent in vacuo gave the salt of the unprotected aniline as a yellow oil.
b) Synthesis of the N-aryl-2-pyridinecarboxamide derivative
A 50 mL round-bottomed flask immersed in a 0 °C bath (ice and water) was charged with picolinic acid (123 mg, 1.00 mmol) and CH 2 Cl 2 (8 mL). To the stirred suspension was added oxalyl chloride (93.0 µL, 1.10 mmol) dropwise over a 15 minute period followed by addition of DMF (20.0 µL, catalytic amount) in one portion, producing a rust-red color and the evolution of a gas. The mixture was kept in the cooling bath for 1 h and then allowed to warm to room temperature. After gas evolution ceased, the mixture was again cooled to 0 °C and pyridine (2.00 mL) was added dropwise over a 15 minute period followed by the solution of the salt of the thiophen-3-amine in CH 2 Cl 2 (2 mL) added dropwise over a 15 minute period. The brown mixture was left in the cooling bath for 30 minutes and then allowed to warm to room temperature. Stirring was continued at room temperature for 12 h. Removal of solvent in vacuo gave the crude product as a brown solid that was extracted with H 2 O-AcOEt. The organic phases were combined and concentrated under reduced pressure to give 28 as a red solid; yield: 153 mg (70%); mp = 104-105 ºC. 1 H NMR (CDCl 3 , 300 MHz) δ: 10.18 (s, 1H), 8.59 (ddd, J = 4.7, 1.6, 0.9 Hz, 1H), 8.28 (d, J = 7.9 Hz, 1H), 7.89 (td, J = 7.7, 1.7 Hz, 1H), 7.79 (dd, J = 3.2, 1.4 Hz, 1H), 7.47 (ddd, J = 7.6, 4.8, 1.2 Hz, 1H), 7. 31 -7.16 (m, 1H), 7.25 -7.17 (m, 1H) .
13 C NMR (CDCl 3 , 75 MHz) δ: 161. 4, 149.5, 148.0, 137.6, 135.4, 126.4, 124.6, 122.4, 121.2, 110. 
Synthesis of N-phenylpyridine-2-sulfonamide (5).
2 To a solution of aniline (364 µL, 4.00 mmol, 1.00 equiv) in THF (40 mL), pyridine (388 µL, 4.80 mmol, 1.20 equiv) and 2-pyridylsulfonyl chloride (852 mg, 4.80 mmol, 1.20 equiv) were successively added dropwise at 0 ºC and under N 2 atmosphere. The mixture was warmed to room temperature and stirred overnight. During this time, a gradual formation of a precipitate was observed. The resulting mixture was then suction filtered through a 6-cm fritted glass funnel (coarse) into a round-bottomed flask, and the filter cake was rinsed with THF (3 x 10 mL). To the resulting filtrate and the washes, water (20 mL) was added and the THF was removed by evaporation at reduced pressure, yielding a suspension of a white solid in the aqueous medium. This solid was collected by filtration, washed sequentially with toluene (2 x 5 mL) and diethyl ether (2 x 5 mL). Then it was transferred to a round-bottomed flask, and dried at 1.0 mmHg to provide 5 as a white powder; yield: 862 mg (92%); mp = 170-172 ºC. Under the atmosphere of nitrogen, p¬xylene (1.00 mL), morpholine (0.31 mL, 0.40 mmol, 2.00 equiv) and the internal standard n¬hexadecane (10 µL) were added via syringe. The resulting mixture was stirred at 80 °C for 16 h. After the reaction was complete, the volatiles were removed in vacuo and the residue was purified by column chromatography (n-hexane-EtOAc 5:1), yielding 2 as a white solid; yield: 46.9 mg (83%); mp= 108-109 ºC. 150.5, 148.4, 142.0, 137.8, 137.6, 133.1, 126.9, 126.8, 122.7, 119.9, 118.7, 67.6, 52.5, 26.5 166.8, 162.3, 150.2, 148.4, 141.7, 137.8, 137.4, 127.5, 126.8, 125.5, 122.7, 121.8, 118.9, 67 162.4, 159.1, 159.0, 150.8, 148.4, 137.6, 137.4, 126.3, 122.4, 121.7, 95.4, 95.3, 68.5, 55.7, 55.3, 50.8 157.4, 150.6, 148.4, 137.7, 135.1, 134.4, 126.5, 122.4, 121.3, 110.0, 104.8, 67.9, 55.7, 53.0 5, 150.9, 148.4, 137.6, 137.2, 128.2, 127.6, 126.3, 122.5, 111.6, 107.2, 68.5, 55.4, 50.5 151.4, 149.4, 140.5, 138.8, 135.3, 134.0, 127.5, 125.1, 122.8, 121.0, 120.3, 68.0, 53.4, 21.4 148.3, 146.1, 137.8, 132.4, 126.7, 126.6, 126.1, 122.6, 120.9, 119.5, 67 3, 150.8, 148.3, 137.7, 134.8, 133.3, 132.3, 131.7, 129.3, 127.8, 126.4, 126.1, 124.3, 123.4, 122.6, 119.0, 68.5 162.8, 151.1, 149.4, 148.3, 138.7, 136.4, 132.0, 127.6, 127.4, 126.8, 123.0, 117.5, 67.8, 53.0, 19.7 C, 68.67; H, 6.44; N, 14.13. Found: C, 68.35; H, 6.60; N, 13.54 . 1H), 8.10 (td, J = 7.7, 1.7 Hz, 1H), 3H), 7.70 (ddd, J = 7.6, 4.8, 1.3 Hz, 1H), 3H), 4H), 4H) .
N-(2-Morpholinonaphthalen-1-yl)picolinamide (46
13 C NMR (CDCl 3 , 75 MHz) δ: 163.5, 150.1, 148.4, 144.2, 137.7, 131.3, 129.8, 128.1, 128.0, 126.6, 126.3, 126.3, 125.0, 124.6, 122.9, 118.7, 67 160.7, 150.1, 148.4, 140.9, 137.7, 127.9, 126.4, 122.5, 120.7, 118.5, 67.4, 54.7 
Scope with regard to the amine (Scheme 2)
Synthesis of N-(2-(2,6-dimethylmorpholino)phenyl)picolinamide (48). Into a 20 mL glass vial, were weighed N-phenylpicolinamide (1) (39.6 mg, 0.20 mmol, 1.00 equiv), (diacetoxyiodo)benzene (77.3 mg, 0.24 mmol, 1.2 equiv), and copper(II) acetate (5.45 mg, 0.03 mmol, 0.15 equiv). The vial was capped with a Teflon septum cap, evacuated and refilled with nitrogen via a needle through the septum two or three times. The solvent used in this reaction was p-xylene. Solvent (1.00 mL) and 2,6-dimethylmorpholine (49.3 µL, 0.40 mmol, 2.00 equiv) were added via syringe. The reaction vial was then placed in a reaction block heated at 80 ºC. After stirring for 16 hours, an aliquot of reaction mixture was loaded onto a MgSO 4 column and analyzed by GC, using n-hexadecane (0.01 mL) as internal standard. The product was concentrated in vacuo and purified by column chromatography to give 48 as a white solid; yield: 24.3 mg (39%); mp = 124-125 ºC.
1 H NMR (acetone-d6, 300 MHz) δ: 11.14 (s, 1H), 150.77, 148.32, 141.75, 137.70, 133.25, 126.42, 125.38, 124.17, 122.53, 120.36, 119.68, 72.64, 58.19, 19.09 MHz) δ: 11.14 (s, 1H), 8.67 (ddd, J = 4.7, 1.6, 0.9 Hz, 1H), 8.58 (dd, J = 7.8, 1.4 Hz, 1H), 8.30 (dt, J = 7.9, 1.0 Hz, 1H), 7.89 (td, J = 7.7, 1.7 Hz, 1H), 7.46 (ddd, J = 7.6, 4.7, 1.2 Hz, 1H), 7.23 -7.13 (m, 2H), 7.12 -7.03 (m, 1H), 4.02 (s, 4H), 3.09 -2.97 (m, 4H), 2.08 -1.94 (m, 4H).
13 C NMR (CDCl 3 , 75 MHz) δ: 162.0, 150.7, 148.4, 142.6, 137.6, 133.0, 126.3, 125.0, 124.0, 122.4, 120.3, 119.5, 107.1, 64.4, 50.7, 35.9 O: C, 73.19; H, 7.17; N, 14.23. Found: C, 72.89; H, 7.20; N, 14.16 . Piperidin-1-yl) 162.6, 150.2, 148.4, 148.1, 137.5, 135.8, 130.3, 126.6, 126.4, 126.2, 122.6, 116.8, 60.4, 52.0, 41.1, 29.0, 19.7, 14.3 161.9, 150.6, 148.3, 142.1, 137.7, 133.0, 126.5, 125.6, 124.1, 122.5, 121.7, 120.3, 119.7, 50.8, 29.7, 26 O: C, 70.57; H, 5.92; N, 18.29. Found: C, 70.16; H, 5.98; N, 18 .32.
N-(2-(
1.00 gram-scale of the copper-catalyzed ortho-amination of 1
An oven-dried, nitrogen-flushed 50 mL vessel was charged with N¬phenylpicolinamide (1) (694 mg, 3.50 mmol, 1.00 equiv), (diacetoxyiodo)benzene (1.35 g, 4.20 mmol, 1.20 equiv), and copper (II) acetate (94.5 mg, 0.525 mmol, 0.15 equiv).The reaction vessel was sealed with a Teflon lined cap, then evacuated and flushed with nitrogen three times. Under the atmosphere of nitrogen, p-xylene (20.0 mL), morpholine (0.61 mL, 7.00 mmol, 2.00 equiv) and the internal standard n-hexadecane (10 µL) were added via syringe. The resulting mixture was stirred at 80 °C for 24 h. After the reaction was complete, the volatiles were removed in vacuo and the residue was purified by column chromatography (n-hexaneEtOAc 5:1), yielding 2 as a white solid; yield: 832 mg (84%); mp= 108-109 ºC. The analytical data (NMR and HRMS analysis) matched those obtained previously for compound 2.
Typical procedure for the auxiliary cleavage
Synthesis of 2-morpholinoaniline (58). A 20 mL vessel was charged with N-(2-morpholinophenyl)picolinamide (2) (80.0 mg, 0.28 mmol, 1.00 equiv) and NaOH (167 mg, 4.20 mmol, 15.0 equiv). The reaction vessel was sealed with a Teflon lined cap, and ethanol (4.00 mL) was added via syringe. The resulting mixture was stirred at 80 °C for 3 h. After the reaction was complete, the reaction mixture was cooled down to room temperature, diluted by 50 mL of ethyl acetate and washed with water (2 × 20 mL). The organic layer was dried over Method A: Starting from the 2-morpholinoaniline (58). An oven-dried, nitrogen-flushed 20 mL vessel was charged with a solution of 2-morpholinoaniline (58) (40.0 mg, 0.24 mmol, 1.00 equiv) in 1.00 mL of purified methylene chloride. Then, trifluoroacetic acid (185 µL, 2.4 mmol, 10.0 equiv) and hydrogen peroxide 30% (37 µL) were added dropwise. An exothermic reaction took place and the color darkened. After addition was complete, the solution was stirred under reflux for 15-30 min, during which time the color gradually faded. The solution was cooled, the organic solvent washed with aqueous sodium carbonate and with water, dried (sodium sulfate) and evaporated under reduced pressure. The residue was purified by column chromatography (n-hexane-EtOAc 1:1), yielding 58 as an oil; yield: 25.1 mg (72%); mp = 126-127 ºC. 
